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Wnioski: Analiza materiatu klinicznego
wskazata na koniecznosc interdyscypli-
narnego wsp6tdziatania i zastosowania
leczenia skojarzonego. Podkreslono wsp6t-
prac~ z patologami, okulistami, neurochi-
rurgami, radiologami i radio-chemiotera-
peutami.
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INFLUENCE OF ESTROGEN
AND/OR IRRADIATION ON APOPTO-
SIS AND CELL CYCLE OF FIBRO-
BLASTS DERIVED FROM
SQUAMOUS CELL CARCINOMA
OF THE CERVIX
Adamczyk A.\ Gasinska A.\ Kojs Z.2
1Laboratory of Radiation Biology, Department
of Radiation Therapy, 2Department
of Gynecological Oncology, Centre
of Oncology, Krakow, Poland
Aim: The subject of study was the in-
fluence of estrogen (17[3 Estradiol) or/and
irradiation on cell cycle and cell death of
fibroblasts derived from tumours of
younger « 50 years) and older (> 50
years) cervical cancer patients. A normal
fibroblast GSH+/+ cell strain was used as
a reference group. Our objective was to
check if stromal fibroblasts were a good
model for normal tissue late effects.
Material and methods: Fibroblasts
were isolated from 9 younger and 9 older
women. Four groups of fibroblasts were
analysed: control with or without estrogen
(E), irradiated with 4 Gy with or without E.
48-hours after irradiation, cytofluorometric
analysis of the cell cycle, Bromodeo-
xyuridine labelling index (BrdUrdLl), and
the percentage of debris (D) and apoptosis
(AP) were analysed.
Results: Two days after irradiation
significant decrease in the cell proliferation
(BrdUrdLl), percentage of G1/0 cell
(in fibroblasts derived from younger
patients), decrease in SPF, and arrest of
cells in G2 phase were observed in all
experimental groups. A higher cell death
[apoptosis (AP) and debris (0)] after
irradiation was observed in fibroblasts from
older than from younger patients.
However, a difference in cell death of
fibroblasts coming from patients differing in
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age and tumour stage was observed.
Fibroblasts from smaller (stage I & II)
tumours derived from younger women
« 50 years) had significantly higher
(P = 0.02) percentage of dead cells (AP
and 0) after irradiation than fibroblasts
from older women (> 50 years). However,
after treatment with estrogen, the
response was reverse. Cells from older
women had higher incidence of AP and 0
than those from younger patients.
Fibroblasts derived from bigger (stage III)
tumours and older patients, showed
nonsignificantly higher cell death (AP+O)
than fibroblasts from younger patients. The
results may indicate more severe normal
tissue late reactions after radiotherapy in
older women, specially after estrogen
treatment.
Conclusion: Cell death dependence on
tumour stage and patients' age precludes
the usefulness of stromal fibroblasts in
prediction of normal tissue response to
radiotherapy.
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Radiotherapy damages tumour cells as
well as the microvasculature of solid
tumours and surrounding normal tissues.
An increase in normal tissue vascular
permeability, a well known effect of radia-
tion, is thought to be a major limitation for
its use in cancer treatment. In the present
study the effects of radiation on the
cytoskeleton of cultured endothelial cells
and on monolayer permeability were
investigated. Using immunofluorescence
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techniques, DMEC were found to respond
to various doses of X-ray irradiation (0.5 -
20 Gy) by a rapid increase in actin
reorganization into stress fibers, accom-
panied by changes in the distribution of the
adherens junction protein, VE-cadherin.
These cytoskeletal changes can lead to
intercellular gap formation and changes in
monolayer permeability. Permeability was
quantified by monitoring the passage of
fluorescently-Iabelled dextran through
DMEC monolayers grown on microporous
filters. Radiation was found to induce a
significant increase in DMEC permeability
suggesting that the observed changes in
the cytoskeleton were associated with
increased permeability. Activation of the
GTPase Rho and Rho kinase have been
recognised as key regulators of the actin
cytoskeleton, junctional integrity and
permeability. Analysis of the mechanisms
involved in irradiation-induced effects on
the cytoskeleton and permeability revealed
that these were dependent on activation of
Rho kinase, since the specific Rho kinase
inhibitor Y-27632 blocked both cytoskeletal
rearrangements and rises in permeability.
Simvastatin, a 3-hydroxy-3-methylglutaryl
CoA reductase inhibitor, clinically used for
treating hypercholesterolemia, is known to
inactivate Rho. Simvastatin was found to
inhibit the irradiation-mediated changes in
actin and junctional proteins as well as the
rise permeability suggesting the
involvement of Rho. These data provide
an insight into possible mechanisms
involved in radiation-induced changes in
vascular permeability. Further investi-
gations are needed in order to elucidate
whether compounds such as Y-27632 and
simvastatin may be useful in counteracting
some side effects of radiation in vivo.
158.
MODIFICATION OF THE PENUMBRA
OFTHE6MVXRAYSBEAMSBY
INDIVIDUAL BLOCKS
Kaminski K., Kukotowicz P., Lis K.
Medical Physics Department, Holycross
Cancer Centre, Kielce, Poland
Purpose: To assess the influence of in-
dividual blocks on penumbra of the photon
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beams in order to improve the dose
homogeneity for photon and electron
matching.
Materials and methods: Five individual
blocks with side wall angles of 2.20;4.3
0;5.4 0;6.5 0 and 9.0 0 were maid. Beam
profiles (BP) at 1,2,3 and 4 cm depth were
measured for rectangular half blocked
15x20 cm, 6 MV X Rays beams. Blocks
were placed in the beam contrarily to the
beam divergence. BP for typical electron
field size used for the inverse hockey stick
technique of 6, 9, 12 and 15 MeV energies
at 1,2,3 and 4 cm depth were measured
and for each field the penumbra was
calculated. Dose distribution for matching
electron and photon beams were
calculated. Distance between the edges of
the photon and electron beams was
search to get the most homogenous dose
distribution in the therapeutic region (TR).
Results: Penumbra of the open photon
beam was 5 mm. For photon modified
beam with the block of the angle 2,20;4,3
0;5,4 0; 6,5 0 and 9.0 0 at 2 cm depth
were 5.1, 7.3, 8.6, 9.9 and 12.2 mm
respectively. Irrespective of the energy at
maximum electron field penumbra was
about 12 mm. The best dose distribution
for matched beams were obtained for
photon beam modified by the 90 block and
for gap 6 mm. In the match region the
differences between maximum dose and
minimum dose to the TR was always less
than 25%. This is of about 10% smaller
than for matching of open photon beam
and electron beam.
Conclusions: 1.lndividual blocks placed
contrarily to the beam divergence allow for
changing the penumbra of photon beams.
2.By means of the individual block
application the dose homogeneity in the
photon and electron matching region may
be considerably improved.
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